An automated assay of the behavioral effects of cocaine injections in adult Drosophila.
Introducing Drosophila models in neuropharmacological research helps to discover new mechanisms of drug action. In fruit flies, the pharmacobehavioral approach has been used to evaluate the effects of drugs of abuse including cocaine. Standard procedures of cocaine administration to flies employ drug vaporization whereas behavior is evaluated either by trained observers or by videotaping followed by analysis via a computer-operated tracking system. Because in mammalian studies cocaine is typically administered by injection, a procedure that ensures precise and timely dose delivery, we developed a method for injecting cocaine into adult Drosophila. To objectively measure the behavioral response of flies to cocaine injections, we adapted the standard Drosophila Activity Monitoring System (Trikinetics). We found that in wild-type Canton S flies, cocaine injections produce a dose-dependent increase in the number of hyperactivity bursts and that repeated injections of cocaine produce behavioral sensitization. Acute responses to cocaine were observed also in period null (per(0)) mutant flies, but in these flies, repeated injections of cocaine did not produce sensitization. In conclusion, we developed a method for accurately measuring the behavioral effects of cocaine in adult fruit flies that can be applied to studies of the mechanisms of behavioral sensitization.